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FDA BIOLOGICAL RESPONSE MODIFIERSADVISORY COMMITTEE
SUMMARY MINUTES
MEETING #34, February 28, 2003

The Biologica Response Modifiers Advisory Committee (BRMAC) met on February
28, 2003 at the Holiday Inn, Silver Spring, MD. In open session, the committee
discussed adverse events recently identified related to aretrovirus gene therapy for the
treatment of patients with X-linked severe combined immunodeficiency (X-SCID). The
committee also discussed safety issues related to retrovirus gene therapies for ADA-
SCID and other retrovirus gene trandfer trids using hematopoietic sem cells

Danid Salomon, M.D., Chair, called the mesting to order and introduced the members,
consultants, guests and guest speakers. The executive secretary read the conflict of
interest statement into the public record. This statement identified members and
consultants of the committee with an appearance of a conflict of interest, who were
issued waiversto participate. Copies of the waivers are available from the FDA
Freedom of Information Office.

The FDA provided 1) areview of the consensus points from the BRMAC meeting on
October 10, 2003 when the committee initially discussed thisissue, 2) an update on the
FDA actions taken in response to the October 10, 2003 BRMAC meeting and the
subsequent notification of another adverse event in the French trid, and 3) areview of
recommendations from other federd or international committees who have ddliberated
on these events.

Guest experts provided presentations to the committee on:

%5 aretrovira gene trandfer tria in France to treat children with X-SCID and the
subsequent detection and confirmation of leukemiain two patients related to
the therapy

% clinical and preclinica data compiled from ADA-SCID genetrandfer tridsin
Europe, Isradl and Japan

#%s clinica datafrom an X-SCID retrovird gene trandfer trid in England

The Chair then commenced the open public hearing. The committee heard comments
from the audience representing

?? American Society of Gene Therapy

?? Stop ALD Foundation

?7? Citizensfor Responsible Care in Research
The committee dso heard data from preclinical and clinical sudies a Beth |sradl
Deaconess, Harvard Medica School on retroviral gene therapy to treat severa types of
cancer in adults.
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Following the open public hearing, the committee engaged in adiscusson of the
following issues

1)

2)

3)

4)

5)

6)

Ethica issues and informed consent related to the confirmation of a second
adverse event in the French trid. The committee did not propose any changes
to the October 10, 2002 committee consensus on informed consent for
retrovirus gene trandfer triasto treat X-SCID.

Differencesin what is known at thistime vs. at the previous meeting (October
10, 2002). The most important difference being that at this meeting it isknown
that a second adverse event occurred, indicating this event is not random.

Digtinguishing characterigtics of the patients in the French X-SCID tria that may
have contributed to leukemogenesisin two patients. The committee listed
severd factorsthat need to be considered including, the age of the 2 patients,
extent of cell proliferation during the ex-vivo expansion, cdll dose administered,
kineticsor T cdl recondtitution,

vector (integrations), transgene and time on study.

Pre-clinicd modds. The committee and members of the public mentioned
severd factors that need to be considered in evaluation of anima models
including, the age of the animds, the immune competence of the anima and the
length of time animds are maintained and foll owed.

Retrovira vector-mediated insertiona mutagenesis. The committee noted that
thiswill be an inherent risk of dl trids using retrovird vector-mediated gene
thergpy and recommended that further research be undertaken to determine the
number of vector integrants that can be Satisticaly predicted to have a reduced
risk of insertion into known oncogenes.

Retrovirus gene transfer (gamma- ¢ transgene) as firgt-line therapy for petients
with X-SCID/Jak3 deficiency/IL-7 deficiency. The committee discussed
dternative therapies and dternative gene therapy approaches for patients with
X-SCID. Given the current evidence and until new data are available (in 18-36
months), the committee in a unanimous vote (19 yes, 0-no, 0-abstain) advised
that the FDA only dlow gene therapy trids (using aretrovird vector, with the



7)

gamma-chain transgene) in patients with X- SCID, when there are no effective
dternative thergpies available.
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Retrovirus gene therapy to treat patients with ADA-SCID. The committee
discussed whether disease differencesin ADA-SCID vs. X-SCID affect the
safety of retroviral gene therapy to treet ADA-SCID. Severa viewpoints were
presented by members of the committee:

a

Thereis an effective FDA-approved drug therapy for ADA-SCID, PEG-
ADA, therefore, only patients failing drug therapy be considered for
retrovirus gene thergpy. The committee aso acknowledged that the typical
dternative for patients falling PEG-ADA is a bone marrow

trangplant, however the committee was not sure whether BMT should also
be tried prior to retrovirus gene therapy.

Petients on PEG-ADA lose the advantage of in-vivo selection provided by
retrovira gene therapy. Therefore, PEG-ADA treatment should be
suspended in patients who receive retroviral gene therapy, in order to
provide the in-vivo selective advantage of the therapy.

There are not sufficient data on the important biological parameters that
could affect insertion and cell growth to make a recommendation on the use
of retrovirus gene thergpy in ADA-SCID patients.

Some committee members stated ADA-SCID isa aufficiently different
disease and should be considered differently for retrovirus gene therapy.
Other gated the principle is the same as for X-SCID, namely risk/benefit
andyss.

Other retrovirus gene transfer sudies using hematopoietic sem cdls (HSC).
Agan the committee expressed varying viewpoints:

a

There are no data to predict if the same adverse event isor isnot a
ggnificant risk in other HSC retrovirus gene therapies.

It isdifficult to extrapol ate data on adverse events from onetrid to all
studies using the same vector and target cdlls, as different transgenes
and different dinicd indications may prove to be important variables
regarding relative risk of tumorigeness.



The committee voted 18-yes, 1-no, 0-abstain advisng the FDA to remove the clinica
hold on retroviral gene thergpy trids in hematopoietic stem cdlls after case-by-case
review with the following provisons
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there is appropriate risk/benefit to the therapy
there are appropriate consent form documents
the risk/benefit of dternative thergpiesis consdered

The dissenting member encouraged the FDA to request an andlysis from sponsors of
the probability of asmilar adverse event (leukemogenesis) occurring in the individua
trids.

8. The committee requested the FDA publicly disclose (for example, posting on a
webgte) information on future agency measures related to HSC retrovirus gene
trander trids currently on hold. Publicly available information should aso
include updated data on questions of concern to the committee, including cedll
dose, vectors, integration sites and clonality. The committee members
recognized however, that they did not specificaly address, at this meeting, the
questions prepared by the FDA related to cell dose, vector and severa other
issues

9. The committee dso noted the importance of anumber of other issuesthat they
did not have time to adequatdly discuss:

a The committee encouraged the scientific community to develop
retrovird vectors with improved design to reduce the risk of insertiond
tumorigeness, such as deletion of retrovira vector enhancer eements
and use of insulator dements or suicide genes.

b. The committee acknowledged the critical importance of cell dose
relative to vector integration Stesto the safety of retrovird gene

therapy.

C. The committee advised that investigators participating in gene therapy
clinicd trids provide documentation of their familiarity with best
practices for informed consent.

This completed the committee discusson and the Chair officidly adjourned the meeting.

For more detailed infor mation concer ning the open session presentations and
committee discussion summarized above, please refer to the meeting
transcripts available on the FDA website at http://mww.fda.gov/ohr ms/dockets.
Please submit dl externd requests to the FDA Freedom of Information Office.
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